Curd cheese is one of the most traditional foods produced in the Northeast of Brazil, the production is mainly concentrated in the states of Rio Grande do Norte, Ceará, Pernambuco and Paraíba. Although it has great historical and socioeconomic importance, there is a need for further related studies about the quality control of its production, especially with regard to Listeria spp. and Salmonella spp. given the importance of these microorganisms to public health. Thus, this study aimed to investigate Listeria spp. and Salmonella spp. in samples of curd cheese commercialized in establishments in the municipality of Venturosa, Agreste of the state of Pernambuco, Brazil. Sixty samples of curd cheese were analyzed using the microbiological analysis method according to Normative Instruction nº30/2018, Ministry of Agriculture, Livestock and Food Supply (MAPA). No samples were detected for Salmonella spp., however, Listeria grayi was detected in two cheese samples (3.34%), among the analyzed samples. The presence of L. grayi may be associated with hygienicsanitary failures in the stages of obtaining or elaboration of the product. The result obtained in the study reinforces the importance and necessity of the application of Good Manufacturing Practices (GMP) and Good Agricultural Practices (GAP) to obtain a final product safe to the consumer.
Introdução
Curd cheese is a typical dairy product from the Northeast of Brazil strictly associated with the lifestyle of the population from this region. It´s production rate is higher in the states of Rio Grande do Norte, Ceará, Pernambuco and Paraíba (Queiroz, 2008) . Among the artisan cheese types, the curd cheese stands out due to its processing and consuming being associated to the regional culture (Feitosa et al., 1985; Perry, 2004) .
Curd cheese is a sub-product of milk highly appreciated by the Northeastern population, reaching a 10 million reais per month profit and being the main income of many families (Almeida et al., 2010) . It is mostly produced by small rural producers in a craftsman fashion from raw cow's milk (Ferreira and Freitas Filho, 2008) .
According to Normative Instruction nº30 (MAPA), which approves the Technical Regulation of Identification and Quality of the Curd Cheese, it is defined as a product obtained by the milk curd which has been subjected to pasteurization or similar thermal process using curd or suitable curing enzymes, completely or not by the action of lactic bacteria, properly sectioned, and distributed in a period of 10 days after the manufacture (BRASIL, 2001b) . Although federal legislation requires that the food be subjected to thermal process, the state legislation does not require the pasteurization or thermal processing in the production of the milk used in the curd cheese production (SPRRA, 1999) . However, in such cases, the cheese can be manufactured without proper sanitary and basic hygiene.
The cultural identity of the curd cheese and the its artisanal methods of preparation, often rudimentary, make it difficult to establish a modernization in its preparation, resisting the legislation regarding production boundaries and many times escaping standardization under unsatisfactory sanitary conditions (Escobar et al., 2001; Borges et al., 2003; Cavalcante et al., 2007) .
Cheese prepared under inadequate sanitary conditions may harbor pathogenic microorganisms, such as bacteria from the genera Salmonella, which have been reported in many studies (Florentino and Martins, 1999; Santana et al. 2008; Sousa et al., 2014) . Those findings highlights the importance of a microbiological quality control in this kind of product, once the Brazilian legislation establishes that the total absence of this genera of microorganism in food products is mandatory (BRASIL, 2001a) .
Besides bacterial contamination from the genera Salmonella, other microorganisms are also capable of been carried out through cheese, including the genus Listeria spp. that is composed of six species: Listeria monocytogenes, Listeria innocua, Listeria ivanovii, Listeria welshimeri, Listeria seeligeri and Listeria grayi, which cause the infection of listeriosis in both animals and man (Swaminathan, 2001) . Food contamination by some Listeria sp. strains can causes high mortality rates (20-30%), justifying its relevance in public health among the agents causing food intoxication (Fai et al., 2011) .
A study conducted by Arslan and Özdemir (2008) highlighted the resistance to penicillin, chloramphenicol, clarithromycin, amikacin, tetracycline and cefaclor of the following species:
grayi, L. ivanovii and L. welshimeri, isolated from white cheeses. In studies carried out with curd cheese, has already been detected the occurrence of L. monocytogenes (Ramos and Costa, 2003; Duarte et al., 2005; Sousa et al., 2006) . Interestingly, although its undeniable importance in public health, more studies are necessary in order to establish the frequency of those pathogens in cheese produced in Brazil .
Therefore, the objective of this study was to investigate the presence of genus Listeria spp. and Salmonella spp. in curd cheese samples from foodstores of Venturosa county, countryside of the state of Pernambuco, Brazil.
Material and Methods
The statistical method applied for the present study was the non-probability convenience sampling (Sampaio, 1998) . Sixty samples were collected from curd cheese commercialized in the county of Venturosa -PE (08º34'29" S; 36º52'27" W), at 530 meters height in the mesoregion 249 Km from Recife, capital of the state of Pernambuco. The region belongs to a milk-producing area in the state of Pernambuco located at the Agreste mesoregion. Ten different visits to collect samples were performed at each commercial site: A, B, C, D, E and F.
Samples were obtained fractionated at the time of purchase in commercial establishments of products of animal origin. , 25g of the sample was taken, the aliquot was placed in Stomacher® bags with 225mL of 1% peptone water and homogenized for 60 seconds, then, the solution was incubated at 36 ± 1 ° C for 16 to 20 hours in preenrichment (BRASIL, 2003) .
Following the pre-enrichment, the peptone solution was sampled and inoculated in selective broths, adding of 100uL to Rappaport-Vassiliadis (RV) broth and 1.000uL to Selenite-Cystine (SC) and Muller-Kauffmann tetrathionate (MKT) (Acumedia). Subsequently, the tubes were incubated at 41 ± 0,5ºC for 24 to 30 hours for enrichment. Seeding was performed after enrichment using the streak-plate isolation method in Brilliant Green Phenol Red Lactose Sucrose agar (BPLS) (Acumedia) and Rambach agar (Himedia), both incubated at 36 ± 1ºC for 18 to 24 hours (BRASIL, 2003) .
For L. monocytogenes, 25 grams of sample were weighted and transferred to 225mL of Fraser broth, and incubated at 30 ± 1ºC for 24 to 48 hours. Then the streak-plate isolation method was performed using the media Palcam (Himedia) and Listeria agar (Merck), and incubated at 30 ± 1ºC for 24 to 48 hours (BRASIL, 2003) .
After the incubation period, for both Salmonella spp. and L. monocytogenes, three typical colonies from each plate were selected according to the Normative Instruction nº30/2018 (MAPA) (BRASIL, 2003) . All selected colonies were subjected to the Gram staining technique (Stinghen et al., 2002) . For those suspected to be Salmonella spp., gram negative rods (Jay, 1994) , biochemical tests were performed as determined by the Normative Instruction nº 30/2018 (MAPA) (BRASIL, 2003) . For those colonies suspected of being L. monocytogenes, the automated method VITEK ® 2 compact system bioMerieux (BioMerieux, 2017) was used.
Results and Discussion
From 60 samples of curd cheese analyzed, Listeria grayi was detected in two samples, both obtained from commercial site F. L. monocytogenes and Salmonella spp. were not detect in any of the samples.
Despite the absence of L. monocytogenes and Salmonella spp., contamination of curd cheese may happen during the obtaining of raw material or in any phase of preparation. Ingestion of contaminated cheese or of those obtained from stores with inadequate hygiene measures may cause serious health problems for the consumer due to the variety of pathogens that can be conveyed by cheese (Hoffmann et al., 2004) .
Although L. monocytogenes has not been detected in the cheese samples evaluated, it is important to note that bacteria of the genus Listeria may be present in several places in the environment, besides products of animal origin, humans may carry the bacteria (Notermans et al., 1998) . Listeria spp. is very selective for in vitro growth, even using specific media for its growth, a circumstance that makes its isolation and identification laborious. This result confirms the findings of Duarte et al. (2005) , which found a low incidence (5.5%) of L. monocytogenes in samples of curd cheese commercialized in the state of Pernambuco.
Although L. grayi is not as relevant as L. monocytogenes to public health, its presence indicates hygienic-sanitary failures at some stage in the cheese production chain, because this microorganism is found in contaminated water or soil and animal feces (Trabulsi et al., 1999) . The presence of L. grayi in the food product may suggest a lack of adequate hygiene during the production and/or processing of the milk or neglect the quality control of the water used during cheese processing. Other studies also detected the presence of L. grayi in cheeses similar to curd cheese (Silva et al., 1988; Rudolf and Scherer, 2001) .
On the other hand, the absence of Salmonella spp. indicates an adequate achievement from the sanitary point of view, taking into account the legal standards required by Resolution-RDC 12, Ministry of Health (MS), which establishes the absence of this group of bacteria for food products in Brazil (BRASIL, 2001a) . Differently from the present study, Borges et al. (2003) detected high levels of contamination by Salmonella spp. in curd cheeses produced in the state of Ceará, Brazil, that of the 43 samples studied, the presence of Salmonella spp. was detected in 15 samples (34.9%), and in the same study, the presence of L. monocytogenes was also detected in three samples (6.9%), with one sample included both agents.
The results obtained in the present study reinforce the importance of the application of Good Manufacturing Practices (GMP) and Good Agricultural Practices (GAP) both in obtaining the raw material and in the elaboration of the product. Further studies are needed in the main contamination points by bacteria of the genus Listeria spp. and Salmonella spp. and in the production chain of the curd cheese produced in the state of Pernambuco, in order to obtain a final product of quality and safe for human consumption.
Conclusion
Curd cheese commercialized in Venturosa, Pernambuco, meets the standards required by Brazilian legislation regarding the absence of Salmonella spp. and Listeria monocytogenes in dairy products. However, the presence of L. grayi may be associated with hygienic-sanitary failures in the production or elaboration stages of the product, which reinforces the need for Good Manufacturing Practices (GMP) and Good Agricultural Practices (GAP) for the obtaining of a final product safe to the consumer. T.L.M. Salmonella sp. e Listeria monocytogenes em presunto suíno comercializado em supermercados de Fortaleza
